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长心脏移植物的生存期，减少移植物炎细胞的浸润，其中 CD8+ T 细胞和 NK 细
胞的浸润显著减少，同时还可以降低移植物中 IL-2 的 mRNA 水平、升高 TGF-β、
FoxP3 的转录水平。通过混合淋巴细胞反应实验可以得知伊立替康可以显著降低
受体淋巴细胞对于供体抗原的免疫应答能力。通过 ELISA 检测受体血清发现，





显的延长心脏移植物的生存期，减少移植物炎细胞的浸润，其中 CD8+ T 细胞和


































Objective: Immune rejection and donor shortage are the main challenges facing 
heart transplantation, immune rejection problems make the heart survival not ideal 
resulting for the need of a heart transplant repeatedly, further exacerbated the shortage 
of donor. A lot of expensive after heart transplantation immune inhibitors also brought 
a heavy burden to patients. Retransplantation was also face memory T cell mediated 
the acceleration of rejection, graft was quickly reject again. Existing first-line immune 
inhibitor CsA and FK506 and total stimulus signal pathway blockers on T cells has 
good inhibition effect sex, but not inhibit Tm cell-mediated rejection. This topic 
research anti-cancer drugs for the first time the state for kang to Tm mediated 
inhibition and the acceleration of rejection mechanism, and further studied the joint 
total stimulus signal pathway blockers could induce skin grafts in the sensitization 
receptor (long-term tolerance. This topic will provide certain theoretical guidance for 
clinical organ transplantation. 
Methods: we established the first sequential cardiac transplant model, through a 
month in advance to allogeneic skin transplantation receptor, sensitization receptor, 
make its produce donor specific Tm cells in the body, thus a good simulation of 
clinical organ transplant patients; Secondly, we studied the state for inhibition of Tm 
cells, respectively, through the study of sequential heart transplant surial graft 
pathological study, graft inflammatory cells infiltration types of inflammatory factor 
in the research, the graft IL-2, IFN-γ, IL-10, the expression of TGF - beta level 
changes, as well as to the receptor, CD4+, CD8+ Tm Treg proportion of lymphocyte 
subsets changes, such as inflammatory cytokines IL-2, IFN-γ, IL-10, of varying 
concentrations of TGF-β and mixed lymphocyte reaction detection of donor antigen 
specific immune response ability; Can inhibit confirmed finally, in the state for kang 
Tm cells response, on the basis of whether the research we have stimulation signal 
















induce sequential tolerance of heart transplantation model, respectively, through the 
study of sequential heart transplant surial graft pathological study, graft inflammatory 
cells infiltration types of inflammatory factor in the research, the graft IL-2, IFN-γ, 
IL-10, the expression of TGF-β level changes, as well as to the receptor, CD4+, CD8+ 
Tm Treg proportion of lymphocyte subsets changes, such as inflammatory cytokines 
IL-2, IFN-γ, IL-10, of varying concentrations of TGF-β and mixed lymphocyte 
reaction detection of donor antigen specific immune response ability, etc. Series of 
experimental study. 
Results: we successfully established a sequential cardiac transplant model, after 
skin sensitization and once again the heart transplant rejection of the graft will be 
quickly. Based on this model, we study the stand for kang can obviously prolong 
survival period of heart grafts, reduce graft inflammatory cells infiltration, CD8+ T 
cells and NK cells infiltrating significantly reduced, at the same time can also reduce 
the graft in the mRNA level of IL-2, elevated TGF-β FoxP3 transcription level. By 
mixed lymphocyte reaction experiments that the set for kang can significantly reduce 
receptor lymphocytes for donor antigen immune response ability. By ELISA detecting 
serum found that stand for kang can significantly reduce serum IL-2 receptor, 
concentration of IFN-γ, increase the concentration of IL-10, TGF-β. This part of the 
results show that the set for kang to Tm mediated acceleration rejection has obvious 
inhibiting effects, can reduce the receptor Tm cells removed by cloning ratio, lower 
levels of receptor immune responses, reduce the infiltrating inflammatory cells to the 
graft, finally provides a certain protective effect on graft. In Iraq made for kang joint 
after stimulation signal pathway blockers study, we found that the joint application 
can obviously prolong survival period of heart grafts, reduce graft inflammatory cells 
infiltration, CD8+ T cells and NK cells infiltrating significantly reduced, at the same 
time can also reduce the graft of IL-2, IFN-γ mRNA levels rising, IL-10, TGF-β, 
FoxP3 levels of transcription. Through the mixed lymphocyte reaction experiment 
that combined treatment can significantly reduce receptor lymphocytes for donor 
















can significantly reduce serum IL-2 receptor, concentration of IFN-β, increase the 
concentration of IL-10, TGF-β. This part of the results showed that the combination of 
Tm can simultaneously suppress receptor mediated effect of accelerated rejection and 
acute rejection of T cell-mediated, protect grafts, graft survival significantly longer. 
Conclusion: through this research, on the one hand, for the first time, we 
confirmed that the antitumor drugs has the inhibitory effect of Tm cells 
immunosuppression, on the other hand, the state for kang and stimulating signal 
channel blocker with synergy, can inhibit the acceleration of Tm cells mediated 
rejection at the same time and effect of T cell mediated acute rejection, in sequential 
transplantation model of ideal life. Iraq made for sequential heart transplantation 
model of mechanism mainly through cloning to clear the mechanism of reduced the 
number of Tm cells and the function, reduces the recipient immune response level, 
reduce the graft in inflammatory cells infiltration. The CPT - 11 for DNA replication 
has the ability of anti proliferation may be leading to the main effect of Tm cells 
cloned mechanism. This study demonstrates clinical massive heart transplantation and 
has certain reference significance for further research. 
 
Keywords: retransplantation model, heart transplantation tolerance, CPT-11, 





















的主要障碍[1-6]。本论文重点阐述了一种针对记忆性 T 细胞（Memory T cells，
Tm cells）的免疫抑制药物伊立替康在皮肤预致敏小鼠中的作用及机制，并探讨
了与共刺激信号通路阻断剂的协同效果，结果取得了较好的生存期，为进一步认
识 Tm 细胞的作用机制以及特异性免疫抑制剂的开发提供了一定的理论依据。 
本章首先简要概括了 Tm 细胞的研究进展以及新型免疫抑制剂的开发状况，
阐明本课题开展的理论基础。 





植物的浸润，并且活化的 Th1 细胞能够释放 IL-2、IFN-γ 等多种炎症因子[7-10]，
从而导致迟发型超敏反应，最终损伤移植物组织；CD8+CTL 则能够直接杀伤表
达同种异体抗原的器官移植物细胞，损伤移植物[11, 12]。在体液介导的免疫排





1.1.1. T 细胞亚群和功能 
T 细胞具有多种分类方式和亚群，是移植免疫反应中关键的效应性细胞。根
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